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BOX PATENT APPLICATION 

Assistant Commissioner of Patents 
Washington, D.C. 2 0231 

Re: Application of Hisashi YAMAGISHI, Hiroshi HIGUCHI, 
Yasushi ICHIKAWA and Junji HAYASHI 
MULTI -PIECE SOLID GOLF BALL 
Our Ref : Q45980 

Dear Sir: 

This is a request for a Continuation Application of pending 
prior Application No. 08/661,778 filed June 13, 1996 of Hisashi 
YAMAGISHI, Hiroshi HIGUCHI, Yasushi ICHIKAWA and Junji HAYASHI 
entitled MULTI-PIECE SOLID GOLF BALL. 

This application is being filed under 37 C.F.R. § 1.60. 
Enclosed is a true copy of the prior application as originally 
filed, including the drawing (s) and Declaration. 

The prior application is assigned to Group Art Unit 1317. 

Amend the specification by inserting before the first line the 
sentence: — This is a Continuation of Application No. 08/661,778 
filed June 13, 1996. — 

Priority is claimed from June 14, 1995 based on Japanese 
Application No. 7-17152 0. The priority document was filed in 
parent Application No. 08/661,778. 

The Government filing fee is calculated as follows: 

Total claims 12 - 20 = 0 x $22 = 0 

Independent Claims 3 - 3 = o x $80 = o 

Base Fee $770.00 



A check for the statutory fee of $770.00 is attached. You are 
also directed and authorized to charge or credit any difference or 
overpayment to said Deposit Account No. 19-4880. The Commissioner 
is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 and 
1.17 which may be required during the entire pendency of the 



TOTAL FILING FEE 



$770.00 



Stjghrtje, Mion, Zinn, Macpeak 8c Seas 



Assistant Commissioner 

of Patents 
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application to said Deposit Account. A duplicate copy of this 
transmittal letter is attached. 

Respectfully submitted, 

SUGHRUE, MION, ZINN, 

MACPEAK & SEAS 
Attorneys for Applicant 

By: ^^^^^n^ 
Neil 6. Siegel 
Registration No. 25,200 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 
Hisashi YAMAGISHI et al. 
Appln. No. Not Yet Assigned 
Filed: July 25, 1997 
For: MULTI-PIECE SOLID GOLF BALL 

Rule 60 continuation of: 

Application No: 08/661,778 Group Art Unit: 1317 

Filed: June 13, 1996 Examiner: A. Bahta 



PRELIMINARY AMENDMENT 

BOX PATENT APPLICATION 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination, kindly amend the above- identified 
application as follows: 
IN THE SPECIFICATION ; 

Page 1, line 18, change "The wound" to — Wound — ; 
line 21, delete "the" 
line 25, change "more" to — greater — . 
Page 2, line 2, delete "being". 
Page 3, line 30, change "When" to — With — . 
Page 4, line 27, delete "a" (first occurrence). 
Page 6, line 34, delete "too low"; after "hardness" insert 
— that is too low — ; 

line 36, delete "too high"; after "hardness" insert 
— that is too high — . 



PRELIMINARY AMENDMENT 

Continuation of US SERIAL NO. 08/661,778 
Attorney Docket No- Q45980 

Page 7, line 2, change "upon" to — of—; 

line 20, change "gage" to — gauge — . 
Page 12, lines 1-2, delete both lines in their entirety. 
IN THE CLAIMS : 

Add claims 5-12 as follows. 

— 5. A multi-piece solid golf ball having a structure of at 
least four layers, said ball comprising; a core having a structure 
consisting of an inner sphere and a layer surrounding the inner 
sphere and a cover enclosing the core and consisting of inner and 
outer cover layers, said outer cover layer having a hardness of 40 
to 60 degrees on Shore D, and said inner cover layer having a 
hardness of up to 53 degrees on Shore D and lower than that of said 
outer cover layer, said core having a diameter of 35 to 41 mm, and 
said surrounding layer having a hardness of at least 45 degrees on 
Shore D. 

6. The golf ball of claim 5 wherein said inner cover layer is 
softer than said outer cover layer by a hardness difference of at 
least 5 degrees on Shore D. 

7. The golf ball of claim 5 wherein said outer cover layer 
has a gage of 0.5 to 3.0 mm, said inner cover layer has a gage of 
0.5 to 3.0 mm, and the entire cover has a gage of 1.0 to 5.0 mm. 

8. The golf ball of claim 5 wherein said inner sphere has a 
diameter of 2 0 to 39 mm and is formed of a rubber base material. 
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PRELIMINARY AMENDMENT 

Continuation of US SERIAL NO. 08/661,778 
Attorney Docket No. Q45980 

9. A multi-piece solid golf ball having a structure of at 
least four layers, said ball comprising; a core having a structure 
consisting of an inner sphere and a layer surrounding the inner 
sphere and a cover enclosing the core and consisting of inner and 
outer cover layers, said outer cover layer having a hardness of 40 
to 60 degrees on Shore D, said inner cover layer having a hardness 
of up to 53 degrees on Shore D and lower than that of said outer 
cover layer, and said inner sphere having a lower hardness than 
said surrounding layer. 

10. The golf ball of claim 9 wherein said inner cover layer 
is softer than said outer cover layer by a hardness difference of 
at least 5 degrees on Shore D. 

11. The golf ball of claim 9 wherein said outer cover layer 
has a gage of 0.5 to 3.0 mm, said inner cover layer has a gage of 
0.5 to 3.0 mm, and the entire cover has a gage of 1.0 to 5.0 mm. 

12. The golf ball of claim 9 wherein said inner sphere has a 
diameter of 20 to 39 mm and is formed of a rubber base material, 
said surrounding layer has a hardness of at least 45 degrees on 
Shore D, and said core has a diameter of 35 to 41 mm. — 

REMARKS 

This preliminary amendment accompanies the filing of a 
continuation application to application serial No. 08/661,778. 
That application was allowed on May 13, 1997. 
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PRELIMINARY AMENDMENT 

Continuation of US SERIAL NO. 08/661,778 
Attorney Docket No. Q45980 



This preliminary amendment effectuates the same changes to the 



specification as were made in paper No. 5 filed on March 13, 1997. 
Original claims 1-4 remain in this case. Additionally, the 
Applicant has added claims 5-12 which set forth various 
combinations of the subject matter originally disclosed. New 
independent claims 5 and 9 follow from claim 1, with claim 5 adding 
a requirement that the surrounding layer (that layer surrounding 
the inner sphere) have a hardness of at least 45° based on Shore D. 
Claim 5 then is a combination of original claim 1 and a portion of 
original claim 4. Claim 5 also sets forth the core diameter which 

is found in claim 4. 

New independent claim 9 follows from claim 1 and adds a 
requirement that the inner sphere has a lower hardness than that of 
the surrounding layer. Support for that limitation is found on 
page 7 of the specification at lines 14-19. 

An examination on the merits of these claims is respectfully 
requested. Should the Examiner have any questions, he is requested 
to contact the undersigned attorney of record at the local exchange 
listed below. 



Respectfully submitted, 



SUGHRUE, MION, ZINN, 




MACPEAK & SEAS, PLLC 
2100 Pennsylvania Avenue, N.W. 
Washington, D.C. 20037-3202 
(202) 293-7060 
Date: July 25, 1997 



Registration No. 25,200 
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TITLE„OF JTHE_IJIVENMON 
Multi-Piece Solid Golf Ball 

5 

BACKGROUND OF THE INVENTION 
Field of the Invention 
10 This invention relates to a multi-piece solid golf ball 

having a structure of at least four layers which is improved 
in flying performance , hitting feel, controllability and 
durability. 

15 Prior Art 

Golf balls of the thread wound balata structure have 
been long favored by many professional golfers and skilled 
golfers . The \round golf balls are superior in feeling and 
controllability which are essential factors for skilled 

20 golfers. Because of their structure that is receptive to 
more spin, however, the wound golf balls are less 
controllable in flying distance under certain conditions. 
For example, when the ball is hit against the wind, it tends 
to fly sharply high, failing to travel a satisfactory carry. 

25 ' When the ball is hit into fair winds, it will travel a more 1 
distance than intended. 

Recently, modern two-piece solid golf balls designed 
for adequate spin are considered acceptable by some skilled 
golfers. The absolute difference from the wound golf balls 

30 still resides in spin receptivity since the two-piece solid 
golf balls are characterized by a lower spin rate. As 
compared with the wound golf balls, the two-piece solid golf 
balls are superior with respect to the carry and improved in 
straight flight due to a low spin rate, but upon long iron 
35 shots requiring controllability, they tend to fly too much, 
indicating a loss of control. With respect to feel, the 
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two-piece solid golf balls are approaching to the wound golf 

balls with room for improvement being still left. 

SUMMARY OF THE INVENTION 
5 Therefore, a primary object of the present invention is 

to provide a multi-piece solid golf ball which will travel a 
satisfactory carry as inherent to solid golf balls when shot 
with a driver, receives more spin when shot with an iron, 
and has controllability closer to the wound balata golf 
10 ball. 

The present invention provides a multi-piece solid golf 
ball having a structure of at least four layers, comprising 
a core having a structure consisting of at least two layers 
and a cover enclosing the core and consisting of inner and 
15 outer cover layers. The outer cover layer has a hardness of 
40 to 60 degrees on Shore D. The inner cover layer has a 
hardness of up to 53 degrees on Shore D and lower than that 
of the outer cover layer. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 schematically illustrates a club striking a 

ball. 

FIG. 2 is a schematic cross section of one exemplary 
multi-piece solid golf ball according to the invention. 

25 

DETAILED DESCRIPTION OF THE INVENTION 
It is now considered how the golf ball spins when hit 
by a club. The factors that determine spin include the loft 
of a club, the relation of an impact point to the center of 

30 gravity, and the head speed of the club. Since the latter 
two factors are correlated to the club configuration and the 
player's ability, it is now assumed that these factors are 
fixed. Only the club loft is now considered. A model 
diagram of a golf ball and a golf club upon impact is shown 

35 in FIG. 1. A golf ball 1 is hit by a golf club 2 having a 
static loft $ and a dynamic impact loft 6. F is a component 
of force perpendicular to the club face and N is a component 
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of force parallel to the club face. The perpendicular 

component of force F and the parallel component of force N 
with respect to the club face have the relation: F/N = tan0. 

Since the impact loft 6 decreases as the club loft $ 

5 increases, the value of (F/N) D associated with the use of a 

driver having a certain club loft is greater than the value 
of (F/N) associated with the use of a club having a larger 
club loft, typically (F/N) sw associated with the use of a 

sand wedge, that is, (F/N ) D > (F/N) sw . 

10 The ball is deformed by the force F perpendicular to 

the club face and spun by the force N parallel to the club 
face. Since a two-piece solid golf ball restitutes from the 
deformation at a higher rate as compared with the wound golf 
ball, the ball leaves the club face before a sufficient spin 

15 is imparted. This is generally known as a slip phenomenon 
which accounts for the poor spin receptivity of the 
conventional two-piece solid golf ball as compared with the 
wound golf ball. 

To produce a spin sufficient for adequate control, a 

20 frictional force must act between the golf ball and the club 
face. This requires to use a relatively soft cover 
material. Nevertheless, the conventional solid golf balls 
cannot fully suppress the above-mentioned slip phenomenon. 

As defined above, the golf ball of the invention uses a 

25 two-layer cover wherein the outer cover layer has a hardness 
of 40 to 60 degrees on Shore D and the inner cover layer has 
a hardness of up to 53 degrees on Shore D and lower than 
that of the outer cover layer. Differently stated, inside a 
soft outer cover layer is formed a softer inner cover layer. 

30 This is one of the features of the invention. When the ball 
wherein the inner cover layer which is softer than the outer 
cover layer lies inside the outer cover layer which is soft 
in itself is subject to a driver shot providing a great 
value of F/N indicating that the perpendicular force F is 

35 greater than the parallel force N, a compressive force acts 
on the inner cover layer to a greater extent and a force in 
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a shearing direction is smaller than the compressive force. 
Sines soft layers are provided in the compression direction, 
the feel upon hitting is very soft and comparable to the 
feel of the wound balata golf ball- In addition, since the 
5 force in the shearing direction is small, the reaction force 
at the same site is small enough to restrain too much 
spinning. This ensures a low spin, flat and long-extending 
ball trajectory and carry that solid golf balls inherently 
possess . 

10 On the other hand, when a club having a greater loft is 

used, the force in a shearing direction increases relative 
to the compressive force. Since the inner cover layer is 
formed as a softer layer, the amount of local deformation in 
a shearing direction increases in response to the shearing 
15 force. This restrains the slip phenomenon which is the 
drawback of solid golf balls. The resultant spin 
performance is approximate to that of the wound golf ball 
rather than the prior art solid golf balls designed in 
pursuit of spin performance. Thus the ball can respond to 
20 an intentional shot. 

In addition to the structure that the cover consists of 
two layers, the golf ball of the invention is structured as 
consisting of at least four layers since the core consists 
of at least two layers. The ball thus has improved 
25 restitution or repulsion. More particularly, the use of a 
soft material as a ball component generally tends to lower 
restitution to reduce a "carry. By forming the core as a 
multi-layer structure having two or more layers, restitution 
is improved due to the embracement effect of the respective 
30 layers as compared with a single layer structure core of the 
same softness, ensuring a satisfactory carry. The multi- 
layer core consisting of an inner sphere and a layer 
surrounding the inner sphere wherein the inner sphere is 
formed softer than the surrounding layer is improved in 
35 hitting feel or affords a softer hitting feel. 

As mentioned above, the golf ball comprising at least 
four layers wherein the cover has a two layer structure 
consisting of a soft outer cover layer and a softer inner 



cover layer provides spin performance approximate to that of 
the wound qolf ball rather than the prior art solid golf 
balls designed in pursuit of spin performance while 
maintaining the flying performance inherent to solid golf 
balls. That is, there is obtained a golf ball which has 
advantages of solid golf balls and wound golf balls. 

Therefore, a multi-piece solid golf ball is defined 
according to the present invention as comprising a core 
having a structure consisting of at least two layers and a 
cover enclosing the core and consisting of inner and outer 
cover layers, the outer cover layer having a Shore D 
hardness of 40 to 60 degrees, and the inner cover layer 
having a Shore D hardness of up to 53 degrees and lower than 
that of the outer cover layer. 

Referring to FIG. 2, there is illustrated one exemplary 
structure of the golf ball according to the invention- The 
ball generally designated at 10 includes a solid core 11 
consisting of an inner sphere 12 and a layer 13 surrounding 
the inner sphere and a cover 14 around the core consisting 
of inner and outer cover layers 15 and 16. The surrounding 
layer 13 may be a single layer or have a plurality of 
layers. In the former case, the golf ball is of the four 
layer structure. 

The outer cover layer 16 is formed to a hardness of 40 
to 60 degrees, preferably 40 to 58 degrees on Shore D. With 
a hardness of less than 40 degrees, the ball is reduced in 
restitution, failing to provide satisfactory flying 
performance. With a hardness of more than 60 degrees, the 
f rictional force between the golf ball and the club face is 
reduced to induce the so-called slip phenomenon, failing to 
provide sufficient controllability. The inner cover layer 
15 has a hardness of up to 53 degrees, preferably up to 50 
degrees on Shore D. If the inner cover layer hardness 
exceeds 53 degrees, the amount of local deformation in a 
shearing direction can be reduced to induce the slip 
phenomenon when a club having a greater loft is used. The 
inner cover layer 15 should preferably have a hardness of at 
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least 30 degrees on Shore D in order to provide restitution 

for t^e ball. 

The inner cover layer 15 should be formed softer than 
the outer cover layer 16, The objects of the invention are 
5 not achieved if the inner cover layer 15 is harder than the 
outer cover layer 16. It is recommended for the objects of 
the invention that the inner cover layer is softer than the 
outer cover layer by a hardness difference of at least 5 
degrees, more preferably 5 to 30 degrees, most preferably 5 
10 to 20 degrees on Shore D* 

Preferably the outer cover layer 16 has a gage (or 
radial thickness) of 0.5 to 3.0 mm, especially 1.0 to 2.3 
mm, the inner cover layer 15 has a gage of 0.5 to 3.0 mm, 
especially 1.0 to 2.0 mm, and the entire cover 14 has a gage 
15 of 1.0 to 5.0 mm, especially 2.0 to 4.0 mm. If the outer 
cover layer 16 is too thin, the ball would be less durable. 
If the outer cover layer 16 is too thick, restitution would 
be lost. If the inner cover layer 15 is too thin, the local 
deformation in a shearing direction would be reduced, 
20 failing to suppress the slip phenomenon. If the inner cover 
layer 15 is too thick, restitution would be lost. If the 
entire cover 14 is too thin, the ball would b£ less durable 
and poor in feel. If the entire cover 14 is too thick, the 
ball would lose restitution, failing to provide satisfactory 
25 flying performance. 

The inner and outer cover layers 15 and 16 may be 
formed to the above-defined hardness using thermoplastic 
resins such as ionomer resins and non-ionomer resins alone 
or in admixture. 
30 In the core 11, the inner sphere 12 preferably has a 

Shore D hardness of 20 to 55 degrees, especially 25 to 50 
degrees and a distortion of 2.6 to 8.7 mm, especially 3.5 to 
7.7 mm under a load of 100 kg. If the inner sphere 12 has a 
too low hardness, restitution would be lost, failing to 
35 provide satisfactory flying performance. If the inner 
sphere 12 has a too highf/ hardness V the feel would be 
exacerbated. The inner sphere 12 should preferably have a 
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diameter of 20 to 39 mm, especially 25 to 38 mm since it has 
/a substantial influence on the feel upon driver shots. 

Like the core of prior art two-piece solid golf balls, 
the inner sphere 12 may be formed of a rubber material based 
5 on polybutadiene which is vulcanized with an organic 

peroxide with the aid of a crosslinking agent such as zinc 
(meth)acrylate. 

The surrounding layer 13 around the inner sphere 12 
preferably has a hardness of at least 45 degrees, especially 
10 at least 55 degrees on Shore D. If the surrounding layer's 
hardness is less than 45 degrees , restitution would be 
reduced. For providing a better feel, the surrounding layer 
13 should preferably have a hardness of up to 80 degrees, 
especially up to 75 degrees on Shore D. It is preferred 
15 that the hardness of the surrounding layer 13 be greater 
than the hardness of the inner cover layer 15 and that the 
hardness of the surrounding layer 13 be greater than the 
hardness of the inner sphere 12 for compensating for the 
short restitution of the very soft inner sphere 12. 
20 Preferably the surrounding layer 13 has a gage of 1.0 

to 10 mm, especially 1.0 to 8 mm and the core 11 has a 
diameter of 35 to 41 mm, especially 36 to 40 mm. If the 
surrounding layer 13 is too thin, restitution would be 
insufficient. If the surrounding layer 13 is too thick, the 
25 hitting feel would be exacerbated. 

The surrounding layer 13 may be formed mainly of 
thermoplastic resins such as ionomer resins or rubber base 
materials like the inner sphere 12. 

In the practice of the invention, the material and 
30 preparation of the core are not critical. Any of well-known 
materials and methods may be used insofar as the above- 
mentioned golf ball properties are achievable. 

More particularly, the inner sphere of the core of the 
golf ball according to the invention may be prepared by a 
35 conventional technique while properly adjusting vulcanizing 
conditions and formulation. Usually the inner sphere is 
formed of a composition comprising a base rubber, a 
crosslinking agent, a co-crosslinking agent, and an inert 
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filler. The base rubber may be selected from natural rubber 
and synthetic rubbers used in conventional solid golf balls. 
The preferred base rubber is 1,4-poiybutadiene having at 
least 40% of cis-structure . The polybutadiene may be 
5 blended with natural rubber, polyisoprene rubber, styrene- 
butadiene rubber or the like. The crosslinking agent is 
typically selected from organic peroxides such as dicumyl 
peroxide and di-t-butyl peroxide, especially dicumyl 
peroxide. About 0.5 to 1.0 part by weight of the 
10 crosslinking agent is blended with 100 parts by weight of 
the base rubber. The co-crosslinking agent is typically 
selected from metal salts of unsaturated fatty acids, inter 
alia, zinc and magnesium salts of unsaturated fatty acids 
having 3 to 8 carbon atoms (e.g., acrylic acid and meth- 
15 acrylic acid) though not limited thereto. Zinc aery late is 
especially preferred. About 5 to 40 parts by weight of the 
co-crosslinking agent is blended with 100 parts by weight of 
the base rubber. Examples of the inert filler include zinc 
oxide, barium sulfate, silica, calcium carbonate, and zinc 
20 carbonate, with zinc oxide and barium sulfate being often 

used. The amount of the filler blended is preferably about 
10 to about 100 parts by weight per 100 parts by weight of 
the base rubber. In the practice of the invention, the 
amount of the filler (typically zinc oxide and barium 
25 sulfate) is properly selected so as to provide the desired 
hardness to the inner sphere. 

An inner sphere-forming composition is prepared by 
kneading the above-mentioned components in a conventional 
mixer such as a Banbury mixer and roll mill, and it is 
30 compression or injection molded in an inner sphere mold. 
The molding is then cured by heating at a sufficient 
temperature for the crosslinking agent and co-crosslinking 
agent to function (for example, a temperature of about 130 
to 170°C for a combination of dicumyl peroxide as the 
35 crosslinking agent and zinc acrylate as the co-crosslinking 
agent), obtaining an inner sphere. 

Where the solid core consists of an inner sphere and a 
single surrounding layer, the surrounding layer may be 
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formed of a composition similar to the composition used for 

j r .rer soher=» or another r^sin composition based on an 
ionomer resin or the like. The surrounding layer can be 
formed on the inner sphere by compression molding or 
5 injection molding. Where more than one surrounding layer is 
included, they may be similarly formed. 

The golf ball of the invention is prepared in 
accordance with the Rules of Golf, that is, to a diameter of 
at least 42.67 mm and a weight of not greater than 45.93 
10 grams. The golf ball preferably has a distortion or 

compression of 2.5 mm to 4.0 mm, especially 2.6 to 3.5 mm 
under a load of 100 kg. 

There has been described a multi-piece solid golf ball 
which will travel a distance comparable to conventional 
15 solid golf balls and have spin receptivity approximate to 
wound golf balls and which is improved in durability and 
feel. 



EXAMPLE 

20 Examples of the present invention are given below by 

way of illustration and not by way of limitation. 

Examples 1-7 & Comparative Examples 1-4 

Golf balls as shown in Table 1 were prepared by the 
25 following procedure. 
Inner sphere 

An inner sphere having a hardness as reported in Table 
1 was prepared by milling an inner sphere-forming rubber 
composition of the formulation shown below in a roll mill 
30 and compression molding it in a mold at 155°C for 15 
minutes . 

Formulation Parts by weight 

1 , 4-polybutadiene (cis structure) 100 
Z inc ac ry 1 a t e 15-30 
35 Dicumyl peroxide 0.9 

Anti-oxidant 0 . 2 

Zinc oxide 5 



-10- 



Barium sulfate ib-4U 
Surro u nding_l ayer 

Some surrounding layers were formed from a rubber base 
material while the remaining layers were formed from a 
5 thermoplastic resin. In the case of a rubber base material, 
components as used for the inner sphere were milled in a 
roll mill, molded into half shells in semi-vulcanized state. 
The inner sphere was enclosed with the half shells, which 
were compression molded again at 155°C for 15 minutes, 
10 yielding a core (Examples 6 and 7). In the case of a 

thermoplastic resin, Hytrel 5557, Himilan 1706 or Himilan 
1706/1605 = 50/50 was injection molded over the inner sphere 
to yield a core (Examples 1 to 5). 
Inner cover layer 
15 Hytrel 4047, Hytrel 4767 or Hytrel 5612 JB was injection 

molded over the surrounding layer to form an inner cover 
layer as reported in Table 1. 
Outer cover layer 

A blend of Himilan 1650/Surlyn 8120 was injection 
2 0 molded over the inner cover layer to form an outer cover 
layer as reported in Table 1. 

The golf balls were examined for spin, carry, total 
distance, and feel by hitting the balls with a driver (#W1) 
at a head speed (HS) of 45 m/sec. The golf balls were also 
25 examined for spin and launch angle by hitting the balls with 
a sand wedge at a head speed of 19 m/sec. The golf balls 
were further examined for spin, carry, and total distance by 
hitting the balls with No. 7 iron at a head speed of 38 
m/sec. Using a putter, the golf balls were also examined 
30 for putting feel. The results are shown in Table 1. 

Three professional golfers who swung at a head speed of 
45 to 48 m/sec. actually hit the golf balls to examine their 
hitting feel. The ball was rated "®" when it was felt very 
soft, "O" when soft, "A" when a little hard, and "X" when 
35 hard. 
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Spin (rpm) 
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Carry (m) 
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151.0 
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156.0 


156.0 


151.2 
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* a distortion (mm) under a load of 100 kg 
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Japanese Patent Application No. 171520/1995 is 
incorporated herein by reference. 

Although some preferred embodiments have been 
described, many modifications and variations may be made 
5 thereto in the light of the above teachings. It is 

therefore to be understood that within the scope of -the 
appended claims, the invention may be practiced otherwise 
than as specifically described. 
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CLAIMS t 

L A multi-piece solid golf ball having a structure of at 
least four layers, said ball comprising a core having a 
5 structure consisting of at least two layers and a cover 

enclosing the core and consisting of inner and outer cover 
layers, said outer cover layer having a hardness of 40 to 60 
degrees on Shore D, and said inner cover layer having a 
hardness of up to 53 degrees on Shore D and lower than that 
10 of said outer cover layer. 

2. The golf ball of claim 1 wherein said inner cover layer 
is softer than said outer cover layer by a hardness 
difference of at least 5 degrees on Shore D. 

15 

3. The golf ball of claim 1 wherein said outer cover layer 
has a gage of 0.5 to 3.0 mm, said inner cover layer has a 
gage of 0.5 to 3.0 mm, and the entire cover has a gage of 
1.0 to 5.0 mm. 

20 

4. The golf ball of claim 1 wherein said core consists of 
an inner sphere and a layer surrounding the inner sphere, 
said inner sphere has a diameter of 20 to 39 mm and is 
formed of a rubber base material to a hardness of 20 to 55 

25 degrees on Shore D, said surrounding layer has a hardness of 
at least 45 degrees on Shore D, and said core has a diameter 
of 35 to 41 mm. 
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ABS TRACT 

A multi-piece solid golf ball comprises a core having a 
5 structure consisting of at least two layers and a cover on 
the core consisting of outer and inner cover layers. The 
outer cover layer has a Shore D hardness of 40-60 degrees. 
The inner cover layer has a Shore D hardness of up to 53 
degrees and lower than that of the outer cover layer. The 
10 ball's carry is comparable to conventional solid golf balls 
and spin receptivity is approximate to wound golf balls 
while the ball is durable and offers pleasant feel. 
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